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LOI MO DAU

Ngay nay véi sy phat trién cua khoa hoc ki thuit sy da dang cia céc
linh kién dién tir s0, cac thiét bi diéu khién tu dong. Cac cong nghé cii dang
dan dan duoc thay thé bang cac cong nghé hién dai. Cac thiét bi cong nghé
tién tién voi hé théng diéu khién 1ap trinh vi diéu khién, hé thong tu dong diéu
khién, vi xir 1y, PLC,... cac thiét bj diéu khién tir xa dang dugc tng dung rong

rdi trong cong nghi¢p, cac day truyén san xuat.

Pé niam bat dugc khoa hoc tién tién hién nay cac truong dai hoc,Cao
Pang,...d4 va dang dua cic kién thirc khoa hoc va cac thiét bi méi vao nghién
ctru va giang day. H¢ théng diéu khién ty dong PLC, Diéu khién s, ung dung
diéu khién, vi xtr Iy dem lai hi€u qua va dg tin cdy cao. Viéc thuc hién dé tai:
“Tim hiéu mdy dién khéng dong bg ro to ddy quan, thiét ké mach khéi déng
déng co ré to ddy quan bang bang PLC.” Gitp cho sinh vién c6 thém dugc

nhiéu hiéu biét vé van dé nay.



CHUONG 1.
GIOI THIEU VE PLC S7 200

1.1. TONG QUAN VE PLC
1.1.1. Giéi thiéu vé PLC (Programmable Logic Control) (B diéu
khiénlogic kha trinh)

Hinh thanh ttr nhém céc k§ su hang General Motors ndm 1968 véi y tuong
ban dau 1a thiét ké mot bo diéu khién thoa man cac yéu cAu sau:

- Lap trinh d& dang, ngdn ngit 1ap trinh d& hiéu.

- D& dang sira chita thay thé.

- On dinh trong mdi truong cong nghiép.

- (Gia ca canh tranh.

Thiét bi diéu khién logic kha trinh (PLC: Programmable Logic Control)

(hinh 1.1) 1a loai thiét bi cho phép thuc hién linh hoat céc thuat toan diéu
khién s thong qua mot ngdn ngir 1ap trinh, thay cho viéc thé hién thuit toan

do6 bang mach so.

ITIo. o TOo.1YX QO .0

Tuong duong mdt mach $b.

100 ——]
101 Q0.0

Nhu vdy, v6i chuong trinh diéu khién trong minh, PLC tré thanh bd diéu

khién s6 nho gon, d& thay doi thuét toan va dic biét dé trao dbi théng tin véi
moi truong xung quanh (vo1 cac PLC khac hodc voi1 may tinh). Toan bd

chuong trinh diéu khién duoc luu nhé trong bo nhé PLC duéi dang cac khéi



chuong trinh (khéi OB, FC hoic FB) va thyc hién lip theo chu ky ciia vong

quet.
Communications
—o_Lo—
Central
—qgo——
; Processor
Isolation
Barrier /| Isolation
Barrier
N
-—o_Lo—

PROGRAMMABLE

I e CONTROLLER B ——

Hinh 1.1: Chu trac co ban cua mdt bo PLC.

DPé c¢6 thé thuc hién dugc mot chuong trinh diéu khién, tit nhién PLC
phai c6 tinh ndng nhu mdt may tinh, nghia 1a phai c6 mot bo vi xur ly (CPU),
mot hé diéu hanh, bd nhé dé luu chuong trinh diéu khién, di lidu va cac cong
vao/ra dé giao tiép v6i déi twong didu khién va trao dbi thong tin véi méi
truong xung quanh. Bén canh d6, nham phuc vu bai toan diéu khién s6 PLC
con can phai c6 thém céc khdi chtrc nang dic biét khac nhu bo dém (Counter),

bo dinh thi (Timer)... va nhitng khdi ham chuyén dung.



CPU xir ly
trung tam

4——| Bo nhd
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AD/DA
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Cong xudt
(Rale, KDCOS)
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Cam bién, ¢ ¢iu chap hanh.

Hinh 1.2: Co ché tac dong ctia PLC.

Hé théng diéu khién str dung PLC.

Da N d(.m'

Thi&t bi lap trinh

P& chuong trinh

Phian mém Step7

Thié&t bi can
di¢u khi¢n

Module ngo ra

Ngudn

Module ngo vao

Hinh 1.3: Hé thong diéu khién dung PLC.



1.1.2. Phan loai.

PLC duogc phan loai theo 2 cach:

- Hang san xuat: GOm cac nhan hiéu nhu Siemen, Omron, Misubishi,
Alenbrratly...

- Version:

Vi du: PLC Siemen c6 cac ho: S7-200, S7-300, S7-400, Logo.

PLC Misubishi ¢6 cac ho: Fx, Fxo, Fxon

1.1.3. Cac bd diéu khién va pham vi ing dung.

1. Céc b6 diéu khién.

Ta c6 cac bd didu khién: Vi xir Iy, PLC va may tinh.

2. Pham vi ing dung.

a. May tinh.

- Dung trong nhitng chuong trinh phurc tap doi hoi do chinh xac cao.
- (6 giao di¢n than thién.

- Tbc do xir 1y cao.

- C6 thé luu trit v6i dung luong 16n.

b. Vi xtr ly.

- Dung trong nhiing chuong trinh c6 dg phtic tap khong cao (vi chi xuly 8

bit).

Giao di¢n khong than thién vo1 nguoi stir dung.

Téc do tinh toan khong cao.

Khong luu trit hodc luu trit voi dung lugng rét it.
c. PLC.

Do phire tap va téc do xur 1y khong cao.

Giao dién khong than thién voi ngudi st dung.

Khong Iuu trir hodc luu trir v6i dung luong rat it.
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1.1.4. Cac linh vuc &rng dung PLC.
PLC dugc str dung kha rong rai trong cac nganh: Cong nghiép,
maycong nghiép, thiét bi y té, 6t6 (xe hoi, can cau).
1.1.5. Céc wu diém khi sit dung hé thong diéu khién véi PLC.
- Khong can d4u day cho so dd diéu khién logic nhu kiéu dung ro le.
- Co6 @6 mém déo sir dung rat cao, khi chi can thay d6i chuwong trinh (phan
mém) diéu khién.
- Chiém vj tri khong gian nho trong hé thong.
- Nhiéu chuc ning diéu khién.
- Téc dd cao.
- Cbng suit tiéu thu nho.
- Khong cin quan tAm nhiéu vé van d¢é lap dat.
- C6 kha niang mé rong s6 lugng dau vao/ra khi ndi thém céac khdivao/ra chirc
nang.
- Tao khad ndng m¢ ra cac linh vyc ap dung mai.
- Gia thanh khong cao.

Chinh nh¢ nhiing vu thé d6, PLC hién nay dugc st dung rong rai trong cac
hé théng diéu khién tu dong, cho phép ning cao ning sudt san xuét, chat
luong va su déng nhat san phém, tang hiéu suét, gidm nang lugng ti€u ton,
ting murc an toan, tién nghi va thoai mai trong lao dong. Pong thdi cho phép

nang cao tinh thi truong cua san pham.

1.1.6. Gidi thi€u cac ngon ngir 13p trinh.

Céc loai PLC noi chung thudng ¢ nhiéu ngén ngir 1ap trinh nham phuc vu
cac d6i tuong str dung khac nhau. PLC S7-200 ¢6 3 ngdn ngit 1ap trinh co
ban. Do la:

- Ngon ngir “hinh thang”, ky hi¢u 1a LAD (Ladder logic).

Pay 14 ngdn ngit d6 hoa thich hop v6i nhitng ngudi quen thiét ké mach logic.

- Ngon ngr “li¢t ké 1énh”, ky hiéu 1a STL (Statement list).

11



bay la dang ngdn ngir 1ap trinh thong thudong ciia may tinh. Mot chuong trinh
dugc ghép goi nhiéu cau 1énh theo mot thuit toan nhat dinh, mdi 1énh chiém
mot hang va déu c6 cau trac chung 1a “tén 1énh” + “toan hang”.

- Ngobn ngit “hinh khéi”, ky hiéu 1a FBD (Function Block Diagram). Day
cling 12 ngdn ngir d6 hoa thich hop véi nhitng ngudi quen thiét ké mach diéu

khién so.

1.2. CAU TRUC PHAN CUNG PLC HO S7.
1.2.1. Céc tiéu chuan va thong sé k¥ thuit he S7-200.

Xem phu luc 1

1.2.2. Cac tinh nang cia PLC S7-200.

- Hé thong diéu khién kiéu Module nhé gon cho cac ing dung trong pham
vi hep.

- C6 nhiéu loai CPU.

- C6 nhiéu Module mé rong.

- C6 thé mé rong dén 7 Module.

- Bus ndi tich hop trong Module & mit sau.

- €6 thé nbi mang v6i cong giao tiép RS 485 hay Profibus.
- May tinh trung tdm c6 thé truy cap dén cac Module.

- Khong quy dinh rénh cim.

- Phan mém diéu khién riéng.

- Tich hop CPU, /O nguén cung cip vao mdt Module.

- “Micro PLC véi nhiéu chirc ning tich hop.

12



1.3. TAP LENH.

1.3.1. Cac Iénh vao/ra.

LAD M ti TOAN HANG
n Tiép di€m thuong | n: I, Q. M. L, D,
— }— | md dugc déng néu | T, C
n=1
n Tiép diém thuong | n: I, Q. M, L, D,
—|/}— |déng sé mdé khi|T,C
n=1

- OUTPUT: sao chép ndi dung cua bit dau tién trong ngin xép vao bit duoc

chi dinh trong 1énh. Noi dung ctia ngin xép khong thay doi.

LAD Mo ta TOAN HANG
n | Cuén diy dau ra|n: I, Q. M, L, D,
—— ) | dudc kich thich khi | T. C
duge cdp dong
diéu khién

1.3.2. Céc 1énh ghi/xo4 gia tri cho tiép diém.

SET (S)
RESET (R)
Vi du mo ta cac 1énh vaora va S, R:
Q0.0
| C D
Q0.1
1
Q0.2

13



Gian do6 tin hiéu thu dugc ¢ cac 161 ra ctia chuong trinh trén nhu sau:

10.0

Qo0.0

Qo.1

Qo.2

1.3.3. Cac 1énh logic dai s6 boolena.

Cac 1&énh lam viéc voi tiép diém theo dai s6 Boolean cho phép tao so do
diéu
khién logic khong c6 nhd.
Trong LAD lénh nay duogc biéu dién thong qua ciu tric mach mic nbi tiép
hoic song song cac tiép diém thuong déng hay thudng mo.
Trong STL co thé st dung céc Iénh A (And) va O (Or) cho cac ham ho hoac
cac 1énh AN (And Not) va ON (Or Not) cho cac ham kin. Gi4 tri cua ngan xép
thay d6i phu thudc vao timg 1énh.
Cac ham logic boolena lam viéc tryc tiép véi tiép diém bao gdom:

O (Or), A (And), AN (And Not), ON (Or Not)

1.3.4. Timer: TON, TOF, TONR

Timer 14 bo tao thoi gian tré gitta tin hiéu vao va tin hiéu ra nén trong diéu
khién thuong dugc go 1a khau tré. Cac cong viéc diéu khién can nhiéu chirc
nang Timer khdc nhau. Mot Word (16bit) trong vung dir liéu dugc gan cho

mot trong cac Timer.

1.3.5. COUNTER.
Trong cong nghiép, bo dém rét can cho cac qua trinh dém khac nhau

nhu: dém so chai, dém xe hoi, dém so chi tiét,...

14



Mot word 16 bit (counter word) dugc Ittu trir trong vung bd nhé dir li¢u hé
théng ctia PLC dung cho mdi counter. S6 dém duoc chta trong ving nhé di
liéu hé thong dudi dang nhi phan va co gia tri trong khoang 0 dén 999.

Cac phat biéu dung dé 1ap trinh cho bo dém c6 céc chic ning sau:

- Pém 1én (CU = Counting Up): tang counter 1én 1. Chlic ning nay chi
duoc thuc hién néu co6 mét tin hiéu dwong (tir “0” chuyén sang “1”) xay ra &
ngd vao CU. Mgt khi sb dém dat dén gid1 han trén 12 999 thi n6 khong duoc
tang ntra.

- Pém xubng (CD = Counting Down): giam counter di 1. Chirc ning nay chi
dugc thue hién néu co su thay d6i tin hiéu duong (tir “0” sang “1”) & ngd vai
CD. Mot khi s6 dém dat dén gi61 han duoi 0 thi né khog con giam duoc nira.
bt counter (S = Setting the counter): counter dugc dat voi gia tri dugc lap
trinh & ngd vao PV khi ¢6 canh 1én (c6 sy thay d6i tir mirc “0” 1én muc “1”) &
ngd vao S nay. Chi ¢ sy thay d6i méi tir “0” xang “1” & ngd vao S nay moi
dat gia tr1 cho counter mot lan nita.

Pit s6 dém cho Counter (PV = Presetting Value): s6 dém PV 1a mot word 16
bit & dang BCD. Cac toan hang sau co thé dugc st dung ¢ PV la:

Word IW, QW, MW,...

Hang s6: C 0,...,999
Xoa Counter (R = Resetting the counter): counter duoc dit vé 0 (bi reset) néu
& ngd vao R ¢o sy thay d6i tin hiéu tir mirc “0” 1én mirc “1”. Néu tin hiéu &
ngd vao R 1a “0” thi khong c¢6 gi anh huong dén bo dém.

Quét sb cta s6 dém: (CV, CV-BCD): s6 dém hién hanh c6 thé duoc nap vao
thanh ghi tich lu§ ACCU nhu mét s nhi phan (CV = Counter Value) hay s6
thap phan (CV-BCD). Tir d6 c6 thé chuyén cac sb dém dén cac ving toan
hang khéc.

15



Quét nhi phan trang thai tin hi¢u cua Counter (Q): ngd ra Q cua counter c6 thé
dugc quét dé lay tin hiéu cua n6. Néu Q = “0” thi counter & zero, néu Q = “1”

thi s6 dém & counter 16n hon zero.

LU

cu

5
e e

9 AL RS [PPSR d FOEN T SaSaTES

———————f———

——— e e e e s e e s s —— - ———

s s e e e s e, e e e S e e, s e,

Hinh 1.4: Biéu d6 chirc ning

1.3.6. Lénh toan hoc co ban.

LAD STL
- L MW4
—en PP L  MWI0
) ENO|— +I
T MWE
MWL m1
ouT MW6
MW 10 —— IN2
LAD STL
L MWS
Iig:\- SUBI ..~ L Mwil
1
MWS m1 T MW7
ouT MWT
MWL —— IN2
LAD STL
i MD&
— e~ DRI B L  MDi12
ENOf— ‘R
T MD66
MDs ——IN1
out MDE6S
MD12 N2
LAD STL
_ L MD40
| r MDS
ENO [——— by
T MD32
DIDAO i
ouUT NMD32
MDD —IMNZ
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CongADD_ICong sé nguyén
ADD DI
ADD R

Trt SUB_I

SUB DI
SUB_R

Nhan MUL_I

MUL_DI
MUL_R

Chia DIV_|

DIV DI
DIV_R

Cong s nguyén kép

Cong s6 nguyén thuc

Trir s6 nguyén

Trir s6 thuc

Trir s6 nguyén kép

Nhéan s0 nguyén

Nhién sé nguyén kép

Nhan sb thuc

Chia sb nguyén

Chia sé nguyén kép

Chia s6 thuc

1.3.7. Lénh xur ly dir li€u.

1.3.7.1. Lénh so sanh.

Cé thé dung 1€nh so sanh dé so sanh cac cap gia tri s6 sau:

I: So

v SIMATIC IEC :]1135

IN1

==p |—
N2

==B o

én (dua trén co s sb
16 bit)
D: So sanh nhimng s6 nguyén (dua trén co sd sb
32 bit)

R:So sanh nhitng sb thuc (dua trén co s& sb thuc

32 bit).

Néu két qua so sanh 1a TRUE thi ng ra cua phép toan 13 “1” nguogc laingd ra

cua phép toan la “0”.

Su so sanh ¢ ngo ra va ngd vao tuong ing voi cac loai sau:
==(I, D, R) IN1 bing IN2

<> (I, D, R)IN1 khong bang IN2

>(l, D, R)IN1 16n hon IN2

17



< (1, D, R)INT nh¢ hon IN2
>= (I, D, R)IN1 16n hon hoic bang IN2
<= (I, D, R)IN1 nho hon hoic bang IN2.

1.3.7.2. Lénh nhén va truyén dir liéu.

'~ sSIMATIC |, IEC 1131

XMT Com

oM Opr

- PORT

Bit EN : tin hiéu cho phép truyén d liéu qua cdng

—HEN ENO TBL : VB.MB.IB.QB.SMB.*LD.*AC.*VD
Port : O cho CPU 221,222,224
TBL 0.1 cho CPU 224XP.CPU226

RCW
—EN ENO =

- TBL
- FPORT

XMT TABLE,PORT
RCY TABLE,PORT

F=-®

1.3.8. Mot s6 1énh mé rong.

1.3.8.1. Lénh doc thoi gian thue: Read RTC.

¥ SIMATIC ¥ IEC1131
A
) ~EN ENO = bugc dinh dang nhu sau:
; T (byte)
D 1L 0 (ndm)
SET_RTC I (thdng)
den Enof 2 (ngay)
3 (gid)
41 4 (phut)
5 (gidy)
S TODR T 6 (00)
I TODW T

Bit EN : Bit cho phép doc thdi gian thyc
READ_RTC T ( 8byte): VB.IB.QB.MB.SB.LB.*AC.*VD. *LD

Gid tri ( dinh dang BCD)

7 (ngdy trong tuin) 1 — 7:1: Sunday

1.3.8.2. Lénh set thoi gian: Set_ RTC.

Khi c6 tin hi€u EN thi thoi gian thuc sé dugce set lai thong qua T. Cac

dinh dang Byte T hoan toan gidng & trén.

18



PHU LUC

PLC Simentic S7-200 c6 cac thong s6 k¥ thuat sau:

Pic trung co ban caa cac khdi vi xir Iy CPU212 va CPU214 dugc gi6i thiéu

trong bang:

Bang 1.3: Dic trung co ban caa cac khdi vi xir Iy CPU212 va CPU214

CPU12

CPU214

B0 nhd chudng trinh

512 words(1KB) co nhd

2048 words(4KB) co nhd

Bo nhd dif liéu

512 words, chifa 100 words co nhd

2048 words(4KB).chita 312 words ¢ nhd

86 cong logic vio § 14
86 cong logic ra b 10
S0 module IO md rong 2 7
Tong 56 cong logic vio 64 04
Tong s6 cong logic ra 64 64
56 b6 tao thof gian tre 64/2:1ms 8:10ms,34: 100ms 128/4:1ms, 16:10ms108:100ms
56 b6 dém 64 128
$6 b6 dém toc o cao 0 3
S0 bo phat xung nhanh 0 2
56 b6 d, chinh tudng t 0 2
56 bit nhd dic biet 368 688
Che do ngat & xtt If tin hiéu X X
Thai gian v trif bo nhd 50 gid 190 gig
Pin kéo dai thdi gian nhd X X
Led chi thi trang thai /0 X X
Ghép ndi my tinh X X
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CHUONG 2.

TONG QUAN VE PONG CO KHONG PONG BO BA PHA
RO TO DAY QUAN VA CAC PHUONG PHAP KHOI PONG

2.1. KHAI QUAT VE PONG CO KHONG PONG BO 3 PHA

2.1.1. Khai niém chung vé dong co khong dong bd
2.1.1.1. Muc dich va pham vi sir dung

Pong co dién khong dong bo 1a may dién xoay chiéu hai diy quan va chi
¢6 cudn day phia so cdp nhan dién tir luéi dién vai tan sd khong doi (w1) con

cudn day thu hai (tht cép) dugc ndi tat lai hay dugc khép kin trén dién tro.

Dong dién trong day quan thtr cap dugc sinh ra nhd cdm ng dién tir. Tan so
W2 1a mot ham cuaa téc do goc cua roto ma toc dd nay phu thudc vao mémen

quay O trén tryc.

Hinh 2.1: Pong co khong dong bo 3 pha

Ngudi ta thuong dung loai day co phd bién nhét 13 dong co khong dong
bd c6 diy quén Stator 12 day quin 3 pha dbi xtng c6 cuc tinh xen k&, ldy dién
tir ludi dién xoay chiéu va ddy quan roto 3 pha hodc nhiéu pha ddi xting co
cuc tinh xen k& Pdng co dién khong déng bo 1a dong co dién xoay chiéu

thong dung nhat.
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2.1.1.2. Phan loai

Theo s6 pha trén diy quén Stator c6 thé chia 1am cac loai: M6t pha, hai
pha va ba pha, nhung phan 1én may dién di bo 3 pha c6 cong suat tir mot vai
W to1 vai MW, ¢6 dién ap tir 100V dén 6000V.

Cén ctr vao cach thuc hién réto, nguoi ta phan biét 2 loai: loai c6 roto
ngan mach va loai roto diy quan. Cudn day roto diy quin 1a cudn day cach
dién, thyc hién theo nguyén 1y ciia cudn day dong xoay chiéu

Cudn day roto ngan mach gdm mot 1ong bang nhom dit trong cac ranh
ctia mach tir roto, cudén ddy ngan mach 1a cudn ddy nhiéu pha c6 sé pha bang
sO ranh. Pong co roto ngan mach co cu tao don gian va ré tién, con may dién
roto ddy quan dat hon, nang hon nhung cé tinh niang dong tét hon, do co thé
tao cac hé théng khéi dong va diéu chinh. bong co réto 16ng soc ¢cO momen
mé may khé 16n, tuy nhién bén canh nhitng wu diém trén chung c6 nhimng
nhugc diém sau:

Kho diéu chinh tdc d6 bang phang trong pham vi rong, can dong dién mo
may tir ludi 16n (vuot t6i 5 + 7 1an Iam ) va hé sd cong sudt ciia loai nay thap.
Dé b6 khuyét cho nhuoc diém nay, ngudi ta ché tao dong co khong dong bd
roto 16ng séc nhiéu te 6 va dung roto ranh sau 1ong séc kép dé ha dong dién
khai dong, dong thoi momen khoi dong ciing duogc tang lén.

Véi dong co roto day quan (hay déng co vanh truot) thi loai trir dugc
nhitng nhuge diém trén nhung 1am cho két ciu roto phirc tap, nén khé ché tao
va dat tién hon dong co khong dong bo roto 16ng soc (khoang 1,5 1an). Do do
dong co khong dong bo roto day quéan chi duoc sir dung trong diéu kién mo
may nang né, ciing nhu khi can phai diéu chinh bang phang toc d6 quay. Loai
dong co nay doi khi dugc dung ndi cip voi cac may. Noi cdp may khong dong
bo cho phép diéu chinh tdc d6 quay mot cach bang phang trong pham vi rong

v6i hé s6 cong suét cao. Nhung do gia thanh cao nén khong thong dung.
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Trong dong co khong dong bd roto day quan cac pha day quin roto ndi hinh
sao va cac dau ra cua chung duoc ndi v6i 3 vanh trugt. Nho cac choi dién tiép
xtc voi vanh truot nén cd thé dua dién trd phu vao trong mach roto dé thay
doi dic tinh 1am viéc cua may.

Theo két cau ctia dong co khong dong bo c6 thé chia ra 1am cac kiéu
chinh: kiéu ho, kiéu bao vé, kiéu kin, kiéu phong nb...
2.1.1.3. Thong so6 ky thuat
e  Cong suat do dong co sinh ra Pam = Padm
e  Tan sb ludi: fi
e  Dién ap diy quan Stato: Uidm
e  Dong dién day quan Stato: Liam
e  Tbc d6 quay Roto: nam
e  Hé sb cong suit: coSdm
e  Hibu suit: nam

Ngoai ra dong co khong déng bd do cac nha may ché tao ra phai lam
viéc trong nhimg diéu kién nhat dinh voi nhimg s6 lidu xac dinh goi 14 s6 liéu
dinh mutrc (S6 tay k¥ thuat dién). Nhitng s6 liéu dinh mirc cia dong co khong
ddng bo dugc ghi trén nhan va duoc gan trén than may doé la:

Néu day quan 3 pha Stato co dua ra cac dau ra va cudi pha dé co thé dau
thanh hinh sao cho hay tam gié thi dién 4p day va dong dién day vi mdi mot
cach dau c6 thé (Y/A) duoc ghi duéi dang phan s6 (Uay/Ud) va (Iay/ls). Céc sb
liéu dinh muc ctia dong co khong dong bo bién d6i trong pham vi rit rong.
Cong suat dinh mirc dén hanh chuc nghin Kw. Téc d6 quay dong bo dinh mirc
Niam = 60fy/p véi tan s6 ludi Hz thi Mam tir (300 + 500 vong/phit) trong nhing
truong hop dac biét con 16n hon nira (téc do quay dinh muc cua roto thuong
nho thi tét hon tdc d6 quay ddng bd 2% T 5% trong cac dong co nho
thi t&i 5% + 20%. Dién ap dinh mac tir 24V dén 10V) (tri s6 10n Gng voi cong

suat 1on).
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Hiéu suat dinh muc cua cac dong co khong déng bo ting theo cong suat
va tbc d6 quay cta chung khi céng suit 16n hon 0,5KW hiéu suit nam trong
khoang 0,65 + 0,95.

Hé s cong suét ctia dong co khong dong bd bang ty sb giita cong suét
toan ph?m va cong suat toan phén nhan duoc tu ludi:

Heé sb cong suét cling dong thoi ting 1én véi chibu ting cong suit va tdc
d6 quay cua dong co. Khi cong suat 16n hon 1Kw, hé sb cong suét vao khoang
0,7 +0,9 con cac dong co nhd khoang (0,3 + 0,7).

Gia tri dién ap va dong cho ¢ bang dinh mac lién quan toi cach nbi day
cudn diy stato. Cudn ddy stato c6 thé ndi sao hodc tam giac. Cach ndi sao
hodc tam giac dugc thuc hi¢n nhu sau:

O hop ndi day thudng c6 6 coc va 3 thanh dong c6 duc sin 3 15 (hinh
2.2a). Néu mudn nbi sao ta chum 3 phién déng & 3 coc, 3 dau con lai 1a tru ni
v6i dién ap nguon. Néu ndi tam gidc thi ta dung 3 phién dong d6 1én nhu hinh

2.2C

(& & O
i o .
; Ing Igc ’

b) C)

Hinh 2.2: Cach dau day & bang dau day

a) Phién dong, b) Cuodn day ndisao,c) Cudn diy ndi tam giéc.
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2.1.2. Cau tao dong co khong dong bo

May dién quay noi riéng va may dién khong dong bo noi riéng gém 2 phan co
ban: phan quay (roto) va phan tinh (stato). Giita phan tinh va phan quay 1a khe
khi. Du6i ddy chiing ta nhién ciru timg phan riéng biét.

Hinh 2.3 : Céu tao dong co khong dong bo 3 pha
2.1.2.1. Céu tao ciia stato

Stato gom 2 phan co ban 12 mach tir va mach dién.

a) b

Hinh 2.4: L4 thép stato va roto: 1- La thép stato, 2- Ranh, 3-Réng,
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-Mach tir: Mach tir cua stato dugc ghép bang cac 1a thép dién ky thuét co
chiéu day khoang 0,3 + 0,5mm, dugc cach dién 2 mat dé chéng dong Fucd. La
thép stato c6 dang hinh vanh khan (hinh 2.4), phia trong duoc duc cic ranh. dé
giam dao dong tir thong, s6 ranh stato va roto khéng dugce bang nhau.

O nhiing may c6 cong suat 16n, 16i thép duoc chia thanh timg phan (section)
nham ting kha ning lam mat ctia mach tir. Cac 1a thép duoc ghép lai voi nhau
thanh hinh tru. Mach tir dugc dit trong vo may. Vo may duoc 1am bang gang
dtc hay thép. bé tang dién tich tan nhiét, trén vo may co6 dic cac gan tan
nhiét. Ngoai vé mdy con cd nip may, trén nip may c6 gia d& 6 bi. Tuy theo
yéu cau ma vo may co dé dé gan vao bé mdy hay nén nha hodc vi tri lam viéc.
Trén dinh c6 moc dé gitp di chuyén thuan tién. Trén vé may gén hop d4u day.
Mach dién cua stato: Day quan Stator thudng 13 cudn day phan tan dugc
dattrong cac ranh nam rai rac trén chu vi phﬁn tinh may dién, do d6 tai mot
thoi diém nhét dinh mot nhom cudn day s& moc vong v6i nhitng dudng stre tir
khac nhau va dugc cach dién tt voi 161 sat. Cudn day co thé 1a mot vong (goi
la day quén kiéu thanh dan), cudn day thuong dugc ché tao dang phén tr va
tiét dién day thuong 1on, hay cling c6 thé: cuén ddy gom nhiéu vong day (tiét
dién day nho goi 12 day quén kiéu vong ddy). S6 vong day mdi cudn, s6 cudn
day mdi pha va cach ni day 1a tuy thudc vao cong suat, dién ap, téc do, didu

kién lam vi¢c ciia may va qua trinh tinh toan mach tur.
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2.1.2.2. Cau tao ciia ro to

Hinh 2.5: R6 to dong co khong ddng bo roto 16ng soc

-Mach tur: Giéng nhu mach tir stato, mach tur réto cling gé)m cac la thép di¢n
k¥ thudt cach dién ddi v6i nhau c6 hinh nhu hinh 2.4. Ranh cta roto c6 thé
song song véi truc hodc nghiéng di mot goc nhat dinh nham giam dao dong tir
thong va loai trir mot sb song bac cao. Cac 1a thép dién k¥ thuat duoc gan véi
nhau thanh hinh tru & tdm 14 thép mach tir duoc duc 16 dé xuyén truc, roto gén
trén truc. O nhitng may c6 cong suat 16n roto con duc cc ranh thong gidé doc
than réto.

-Mach dién: Khac véi dong co khong déng bo o to diy quan mach dién cua
roto duoc 1am bang nhom hoic dong thau. Néu 1am bang nhém thi dugc dic
truc tiép vao rianh roto, 2 dau duogc dac 2 vong ngén mach, cudon day hoan
toan ngan mach, chinh vi vay goi 1a roto ngan mach. Néu 1am bang dong thi
dugc lam thanh cac thanh dan va dit vao trong ranh, hai dau dugc gin véi
nhau bang 2 vong ngan mach cung kim loai. Bang cach d6 hinh thanh cho ta
mdtcai 16ng chinh vi vy loai roto nay con co tén roto 1ong soc. Loai roto ngan

mach khong phai thuc hién cach dién giita day dan va 13i thép.
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2.1.3. Nguyén ly lam viéc ctia may dién di b0

Dbé xét nguyén 1y 1am viéc ciia may dién di bo, ta léy mo hinh may dién 3
pha gom 3 cudn day dit cach nhau trén chu vi may dién mot goc 120°, réto 1a
cudn ddy ngan mach. Khi cung cip vao 3 cudn day 3 dong dién cua hé thong
dién 3 pha c6 tan sb 13 fi thi trong may dién sinh ra tir trudng quay véi toc do
60f1/p. Tir trudng ndy cit thanh dan cua roto va stato, sinh ra & cudn stato suat
dién dong tu cdm e1 va & cudn day roéto suat dién dong cam ung e, co gia tri
hi¢u dung nhu sau:

E1=4,44W1¢f1kcd
E>=4,44W,¢T1Kcq

Khi xac dinh chiéu stc dién dong cam tng theo qui tic ban tay phai ta
can ¢t vao chuyén dong twong ddi cia thanh dan réto voi tir truong. Néu coi
tir truong dung yén thi chiéu chuyén déng twong ddi cua thanh nguoc véi
chiéu chuyén dong ctia tir trudng, tir d6 4p dung qui tic ban tay phai xac dinh
dugc chiéu chuyén dong cua strc dién dong. Chiéu luc dién tir xac dinh theo
qui tic ban tay trai tring voi chiéu quay cta tir trudng.

Do cuén roto kin mach, nén s& c6 dong dién chay trong cac thanh dan cia
cudn day nay. Tur thong do dong dién nay sinh ra hop vdi tir thong cua Stato
tao thanh tir thong tong & khe ho. Su tic dong twong hd giita dong dién chay
trong day dan roto va tur truong, sinh ra luc, do la céac ngﬁu lyc (2 thanh dan
nam cach nhau dudng kinh réto) nén tao ra momen quay. Momen quay co
chiéu day stato theo chiéu chéng lai sy ting tir théng moc vong v6i cudn day.
Nhung vi stato gan chat con roto lai treo trén 6 bi, do d6 roto phai quay véi
téc do n theo chiéu quay cia tir truong. Tuy nhién téc do nay khong thé bang
téc do quay cla tir truong, béi néu n=ngq thi tir truong khong cat cac thanh dan
nita, do d6 khong co6 suit dién dong cam ung, E,=0 dan dén L,=0 va momen
quay cling bﬁng khong, roto quay cham lai, khi roto cham lai thi tur truong lai

cat cac thanh dan, nén lai c6 suat di€n dong, lai c6 dong va mdémen, roto lai
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quay. Do toc do quay cua roto khac toc d0 quay cua tur truong nén xuat hién

do truot va dugce dinh nghia nhu sau:

ni—m

S=

ng

T d6 s& c6 3 trojong hop tuong tng véi cac ché do 1am viéc theo pham vi hé
sb truot va tdc do nhoj sau;
Truong hop roto quay thuan véi tir truong quay nhung téc do nhé hon toc do
ddng bo (0 <n <ndb) va (1 > S >0)
Truong hop nay tuong tng vai ché do dong co dién.
Trojong hop réto quay thuan va nhanh hon tdc d6 dong bd (n > 1 va 5 < 0).
Pay 1a ché do may phat dién khong dong bo. Truong hop roto quay nguoc Voi
chiéu tir truong quay ,day 1a ché d6 ham dién tur

n<0,S>1 (2.1.3.1)
Do d6 tbc do quay cua roto ¢ dang:

n = ntt(1-s) (2.1.3.2)
Bay gio ta hdy xem dong dién trong roto bién thién vai tan sé nao.
Do n #ntt nén (ntt-n) 1a toc do cat cac thanh dan roto cua tir truong quay. Vay

tan sb bién thién cua suat dién dong cam Gng trong roto biéu didn boi:

fo = (nee=m)p _nee (ee=m)p_ NP (Mee=n) _ sf,(2.1.3.3)
60 Nt 60 60 Nge

Khi réto c6 dong 12 chay, né ciing sinh ra mét tir trojong quay véi téc do:

ne= 222 =% —gn (2.1.3.4)
p 14
So voi mot diém khong chuyén dong cua stato, tir trojdng nay sé quay Vi toc
do:
ntt2s = ntt2+n = sntt+n = sntt+ntt(1-s)=ntt
Nhu vay so Véi stato, tir truong quay ciia roto ¢o cung gia tri Vai toe do quay

cua tu truong stato.
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2.1.4. Ung dung ciia dong co khong dong bo

2.1.4.1. Uu diém

Trudc kia, khi khoa hoc k¥ thuat chua thyuc su phat trién thi van dé diéu
khién téc do dong co khong ddng bo xoay chiéu 3 pha gip rat nhiéu kho khan,
pham vi ing dung diéu chinh hep, chu yéu st dung dong co mot chiéu c6 dic
tinh diéu chinh don gian. Tuy nhién v6i dong co khong ddng bo ¢6 nhimg wu
diém ma cac dong co khac khong co: gia thanh ré, d& van hanh, c6 thé lam
viéc & moi truong dé chay né, lién tuc va dai han, dau ndi truc tiép Vo1 nguén
dién 3 pha... Nho nhitng wu diém ndy ma cic dong co khong dong bo xoay
chiéu ngay cang duoc str dung rong rii.

Ngoai ra dong co khong déng b ba pha dung truc tiép véi ludi dién
xoay chiéu ba pha, khong phai tén kém thém cac thiét bi bién doi. Van hanh
tin cdy, giam chi phi van hanh, bao tri stra chira.
2.1.4.2. Nhuwoc diém

Bén canh nhiing uu diém dong co khong dong bo ba pha ciing cd cac
nhuoc diém sau:

- D& phat néng dbi vai stato, nhét 1a khi dién ap ludi ting va d6i voi roto
khi dién ap luoi giam.

- Lam gidm b6t do tin cdy vi khe hé khong khi nhé.

- Khi dién ap sut Xuéng thi mémen khoi1 dong va mémen cuc dai gidm rat

nhi€u vi mémen ti 1€ voi binh phuong dién ap.

So voi may dién DC, viéc diéu khién may dién xoay chiéu gip rat nhiéu
kho khin bai vi cac thong sb ciia may dién xoay chiéu 1a cac thong s bién doi
theo thoi gian, cling nhu ban chét phuc tap vé mit cu tric may cia dong co
dién xoay chiéu so voi may dién mot chiéu. Cho nén viéc tach riéng diéu
khién giita momen va tir thong dé co thé didu khién doc 1ap doi hoi mot hé

thong co6 thé tinh toan cuc nhanh va chinh xac trong viéc qui doi cac gia tri
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xoay chiéu vé cac bién don gian . Vi vay, cho dén gan day, phan lon dong co
xoay chiéu lam viéc véi cac ung dung c6 toc do khong doi do cac phuong
phap diéu khién trudc day dung cho may di¢n thuong dat va co hi¢u suat kém.

Pong co khong dong bo ciing khong tranh khoi nhuoc diém nay.

2.1.4.3. Ung dung

Pong co khong dong bo duoc tng dung rat rong rii trong cong nghiép,
nong nghiép , doi séng hé“mg ngay véi cong sudt tir vai chuc dén hang nghin
KW.

Trong cong nghiép, dong co khoéng dong bod thuong duoc dung lam
ngudn dong luc cho cic may can thép loai vira va nho, cho cic may cong cu &
cac nha may cong nghiép nhe . . .

Trong ndng nghiép, dugc dung lam may bom hay may gia cong nong san
pham. ...

Trong doi séng hing ngay, dong co khong dong bd ngay cang chiém mot
vi tri quan trong véi nhiéu tng dung nhu: quat gi6, dong co trong ti lanh, may
quay dia,. .

Ngay nay, cic hé thdng truyén dong dién str dung dong co khong dong
bd dugc ung dyng rat rong rai trong cac thiét bi hoic day chuyén san xuat
cong nghiép, trong giao thong van tai, trong cac thiét bi dién dan dung, . .Cac
hé truyén dong dién c6 thé hoat dong véi tbec dd khong ddi hodc véi tdc
dothay d6i duoc. Hién nay khoang 75 1 80% cac hé truyén dong 1a loai hoat

dong véi toe do khong doi.

Vo1 cac hé théng nay, tdc d6 cua dong co hau nhu khong can diéu khién
trir cac qua trinh khoi dong va ham. Phan con lai, 13 cac hé théng o thé diéu
chinh dugc tde do dé phéi hop dac tinh dong co va dac tinh tai theo yéu cau.

V6i su phat trién manh mé cua k¥ thut ban dan cong suat 16n va ky thuét vi
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xtr 1y, cac hé diéu tdc sir dung k¥ thuat dién tir ngay cang duogc sir dung rong

rdi va 1a cong cu khong thé thiéu trong qua trinh tu dong hoa.

Tém lai, cung voi sy phat trién ciia nén san xuat di¢n khi héa va tu dong

héa, pham vi tng dyng ciia dong co khong dong bd ngdy cang rong rai.

2.2 CAC PHUONG PHAP KHOI PONG PONG CO KHONG PONG
BO ROTO DAY QUAN

M¢& may: khi dong dién truc tiép vao stato dong co khéng déng bo ba pha
roto day quan dé khi mé may thi thoat dau roto chua quay, do truot 16n
(S=1). Néu suat dién dong va dong dién cam ang 16n: Inm=(5+8)lum, dong
dién nay co gia tri dac biét Ion gay ra d6t ndng dong co vao gy xung luc co
hai cho dong co. Tuy dong dién l6n nhung mémen mé may lai Nhd .Mmm=(

05+15 )Md.

Do vay can phai ¢6 bién phap mo may dé han ché dong dién lic mo

may va dam bao mét mémen mo may can thiét.

2.2.1.Mé may truc tiép

M& may truc tiép: ddy 1a phuong phap don gian nhat, chi viéc dong dién

truc tiép vao luéi dién.(hinh 2.6a)
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Hinh 2.6:M& may truc tiép
a)So d6 nguyénly  b)Pic tinh co

Khuyét diém ctia phuong phap nay 1a dong mo mdy 16n, lam tut dién
ap rat nhiéu, néu quan tinh ctia may 16n thi thoi gian mé may sé rat 1au, co
thé 1am chay cau chi bao vé. Vi thé phuong phap nay dung dwoc khi cong
suat mang dién (hoac ngudn dién ) I6n hon cong suat dong co rat nhiéu, viéc
M& may s& rat nhanh va don gian. Pac tinh co khi mé may truc tiép (hinh
2.6 b).

2.2.2. Phuong phap mé may gian tiép
2.2.2.1. Phwong phap mé may bang dién tré phu & mach réto

Khi mé may ddy quan roto duoc ndi véi bién tro mo may. Dau tién
bién tré' & vi tri 16n nhat, sau d6 giam dan déu vé khong. Puong dic tinh
mdémen ung V4i cac gia tri Rme

Mudn mémen md may cuc dai, hé sd truot t&i han phai bﬁng 1

R +R' U
S, =—2 ~mo _—1 | =
th x |1_|_X |2 Pmo \/é (2'19)
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Nho ¢6 Rms dong dién md may giam xudng. Nhu vay c6 Rms momen mo
may ting 1én, dong dié mo may giam xudng, d6 1a wu diém Ion cua loai

dong co nay
a. Phwong phap mé may bing dién tré phu ddi xirng mé may roto

Trén hinh (2.2.2a) trinh bay so d6 nguyén 1y ndi déng co khong déng bo ba
pha roto day quan dé mé may qua hai cap dién tré phu R 1 va R, & ca ba pha

roto. Pay 1a so 6 mé may véi cac dién tré mo may ddi xang & mach réto.

Hinh 2.7:So d6 mé may qua 2 cap dién tro phu

Luc bat dau dong dién vao stato, cac tiép diém cong tic to Ky , Kz déu mo,
mdi pha cudn day roto dugce noi voi hai dién tré (Ri+R2) nén dic tinh co 1a
duong 1. Pong co bat dau mé may véi mémen Mmm =M1 va bat dau tang téc
theo dic tinh 1 t6i diém a. Téi diém b tde do dong co dat @, va momen
giam con M thi tiép diém Ki déng lai. Cac dién tro phu Ri dwoc ndi tat
khong tham gia vao mach dién roto. Pong co chuyén diém lam viéc tir diém
b trén dic tinh 1 sang diém c trén dic tinh 2 (@, = @) tuong wng voi dién
tro phu roto 1a Ro. Momen dong co tang tir M2 nén M1 va ddng co tiép tuc
tang toc tir diém ¢ dén diém d trén dic tinh 2. TSi diém d mémen dong co

lai giam xudng con Mz, lic nay tiép diém Kz loai nét dién tro phu Rz ra khoi
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mach roto. Dong co lai chuyén trang thai lam viéc tir diém d (trén dic tinh
co 2 ) sang diém e trén dic tinh co tu nhién t, Véi cung toc d6 o, = o,
moémen dong co lai ting 1én M1 va tiép tuc ting toC tr o, 1én w,, tai diém
lam viéc.o d6 thi Ma= M. va dong co quay déu.Dé cac diém chuyén doi b ,
d, thg véi cung momen M» va cac diém a , C, &, tNg V41 cung mOmen My
thi cac dién tro phu Ri1 , Rz, phai dugc tinh chon theo phuong phap
riéng. Thong thudong,mémen chuyén ddi dwoc chon trong gidi han

M, =(2+25M,, Mz =(1,1+1,3)Man
b. Phwong phap mé bing dién tré phu khong ddi xirng & mach roto

Phuong phap nay khong doi héi cac di¢n tré mé may & cac pha roto

gidng nhau va khi cat giam dién tré khong can déu nhau.

=
§
K3 = |T<2=K5 K3 = RL] rl:[:L o |T<2=K4 Ks

a) b) C)
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de) f)

Hinh 2.8:So d6 mé may vai 4 cap dién tré phu khong déi xing

Lac dong dién, toan bo cac dién tro dugc dua vao mach réto, cac tiép
diém déu mo (Hinh 2.8a ). Trong qua trinh ting tdc cua dong co, cac dién
tré lan luot duogc tach ra khoi mach roto nhd tic dong cua cong tic to. Theo
tho tu K1, Kz, K3, va K4 (cac hinh 2.8b,c,d,e ). Hai dién tré Rsva Rs duogc

tach ra khdéi mach roto cung mot lic nén thuéc cung mot Cép dién tro.

Truong hop nay ma dung phwong phap dién tro dbi xting binh
thuong thi can phai can dén 12 dién tré phu nhu hinh (2.8f). Phuong phap
m& may bang dién tro khong d6i xang & mach roto thudng dung voi cac bd
khdng ché luc dé két hop véi viéc tao tao ra cac tde do khac nhau khi van
hanh ciing nhu dé dua dong co tro vé td do thap trude khi dung nham dé
dam bao do chinh xac.
2.2.2.2.Phwong phap mé may bang dién tré hodc dién khang noi

Vi phuong phap nay,do ¢ dién tro hoic dién khang nén tong tro
mach stato ting va dong dién mé may cua dong co giam di, nam trong gia tri

cho phép. Tat nhién mémen md may ciing giam.
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Hinh 2.9: So 6 md may dung R1 hodc X1 & mach stato (a,b)Pic tinh khi

M& may(c)

Lac mé may cac tiép diem K, dong, K1 mé dé dién tro (hinh 2.9a) hozc dién
khang (hinh2.9b)tham ra vao mach stato nham han ché dong dién mo may.
Khi téc d6 dong co da tang tdi mot mic nao d6 (tuy theo hé truyén dong) thi
cac tiép diém Ki dong, K, ma dé loai dién tro hodc dién khang ra khoi mach
stato. Dong co chuyén diém lam viéc tir diém a trén dic tinh 1 sang diém b

trén dac tinh 2 va tang tdc dén toc do lam viée, qua trinh mé may két thic.

So dd (hinh 2.9a,b )la m& may vi mot cap dién trg hodc dién khang &
mach stato. C6 thé mé may nhiéu cap dién tré hoac dién khang khi cong

suat dénh co 16n. Phuong phap nay thudng dung cho dong co cao ap.
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Hinh 2.10: Md may don gian theo phwong phap dién tro khong d6i xing &

machstato

Hinh(2.10) trinh bay treong hop mo may don gian theo phuong phap dién
tro khong dbi xang ¢ machstato. Lic dau méi déng dién thi tiép diém K mo
dé dong co lam viéc binh thudng. Dy 14 trudng hop can giam momen mo
may cho ddéng co cong suat nho va trung binh ma khong can han ché dong
m& may phuong phap nay don gian,ré tién ma van dap ung dyoc yéu cau

can thiét.
2.2.2.3. Phwong phap mé may dung bién ap tw ngiu

Phuong phap nay dugc sir dung dé dat dwgc mot dién ap thap cho dong
co lic mé may nham giam dién ap do d6 giam dong dién lic md may nhung

cling kéo theo gidm mémen Mo may.
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Hinh2.11: So d6 mo may qua MBA tu ngau(a) Pic tinh co(b)

Lac mé may, cac tiép diém Ki Ko dong ,Ks md. Khi cac tiép diém

Ks dong, K1 va K2 mé thi qua trinh mé may két thuc.
2.2.2.4. Phwong phap m& may nho ddi noi sao - tam giac

Vé6i dong co khong dong bo roto day quan lam viéc binh thudng
& so d6 mic tam giac cac cudn diy stato thi mé may c6 thé mic theo so dd
hinh sao. Thuc chat cua phuong phap nay 13 giam dién ap dat vao cac cudn
day stato. Khi d6i ndi vi Upn= Uq khi mac tam giac con khi méc hinh sao thi

dién ap giam /3 lan
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Hinh 2.12: Hop néi day stato dong co khong dong bo roto day quan khi mo

may bang d6i ndi sao- tam giac

Hop néi day cua dong co nhu hinh a va khi mé may nho doi ndi sao-
tam giac thi mic nhu so 6 ¢ hinh b. Lac mé may thi cac tiép diém Ki dong

K2 mo. Sau d6 K1 ma, Ko dong va qua trinh mo may két thac.
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CHUONG 3 :

XAY DUNG HE THONG KHOI PONG PONG CO RO TO
DAY QUAN BANG PLC S7 200

3.1. SO PO MACH PONG LUC

v

o DN

RN|: |:

=

K1

R1

K2

R2

K3

R3

Hinh 3.1:So d6 mach dong luc
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Chu thich (*)
- RN: Ro-le nhiét

-K : Cong tic to chinh

- K1, K2, K3: Cong tic to caa dién tro phu

3.2. SO DO KET NOI PLC

K
<o 1 10.0 Q0.0
START 1 10.1 Q0.1 K1
Q0.2 K2
Q0.3 K3
Coml Com?2
| | [/~ /
| | /[ /

Hinh 3.2: So do két ndi PLC S7 200
Gom

Ngudn dién 3 pha 380V/50Hz: cung cap dién cho dong co
Ngudn dién 1 pha 220V/50Hz: cap ngudn cho bo PLC S7- 200
2 nGt nhan: START dung dé khoi dong dong co, STOP dung dé ding dong

CO.
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3.3 NGUYEN LY HOAT PONG

Tién hanh cap ngudn 380V/50Hz cho dong co , cap ngudn 220V/50Hz

cho bo PLC S7- 200 va mach ngudon 24V/DC.

Nhan nat START, K c4p ngudn cho dong co hoat dong. Sau 10s, PLC

truyén tin hiéu, diéu khién K3 ngat dién tro R3 ra khoi mach, 10s tiép theo

diéu khién K2 ngat dién tro R2 ra khoi mach, 10s tiép theo diéu khién ngat

dién tré R1 ra khoi mach. Luc nay déng co chay 6n dinh.

* Cac bién vao ra:

Nhén STOP dong co dirng hoat dong.

Bang 3.3: Cac bién vao ra ciia PLC
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o Symbol Address Comment
1 o | start 0.0 mo may
2 ] | stopt 10.1 dung may
3 o) K Q0.0 cong tac to chinh
4 o Kl Q01 cong tac to dien tro phu R
5 o) | K2 Qo2 cong tac to dien tro phu R2
B s Qo3 cong tac to dien tio phu A3




3.4. CHUONG TRINH PIEU KHIEN

start10.0 stopt:10.71 K:00.0
| | | ;| 7 )
| | | | N\
K:Q0.0 T37
| |} N TON
100-4PT 100 mz
T37 K3:00.3
| | {
| | N )
T38
IN TON
1004 PT 100 ms
T38 K2:00.2
| | r
| L )
739
IM TON
1004 PT 100 ms
T39 K1:001
| | '
| | LS )
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KET LUAN

Sau maot thoi gian dai nghién ctru tai liéu va thuc hién dé tai “Tim hiéu mdy
dién khéng dong bé ro to ddy qudn, thiét ké mach khdi déng déng co 16 to
ddy quan bang bang PLC” da gitip em c6 cai nhin tong quan vé hé thong diéu
khién ty déng va xay dung thanh cong mé hinh ¢ng dung PLC S7- 200 dé
khoi dong dong co khong dong bo 3 pha ro to diy quan. Pong thoi gitp em
cung cb lai kién thac vé PLC, may dién, trang bi dién, truyén déng dién...da
hoc trong subt thoi gian vira qua.

Trong qua trinh 1am do 4n, mic du da rat ¢c6 gang nhung do kién thuc
va kinh nghiém con han ché nén d6 an nay khong thé tranh khoi nhitng thiéu
sot. Em rat mong nhan duoc sy chi bao dong gop cua céc thay, cd gido va cac
ban dé do an nay dugc hoan thién hon.

Em xin chin thanh cam on thay gido Thac sy Pinh Thé Nam, nguoi da
truc tiép tan tinh hudng dan, chi bao va tao diéu kién cho em nghién ctru, xay
dung thanh cong mo hinh va hoan thanh d6 4n nay. Em xin cAm on thay ¢
gido trong bo mon dién cong nghiép truong DPHDL Hai Phong, cac ban sinh
vién 16p DC1802 d3 dua ra nhiéu gop ¥ dé hoan thién do an.

Em xin chéan thanh cdm on!

Hai Phong, ngay  thang  nam 2018

Sinh vién thuc hién

Lé Van Thai
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